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(54) SEMICONDUCTOR CHIP AND ITS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent a semiconductor chip 
element from being released from an electrode part of an insulating 
substrate by an expansion force of sealing resin, when the 
semiconductor chip is heated to high reflow temperature in order to 
mount the semiconductor chip on the printed circuit board. 
SOLUTION: A semiconductor includes an insulating substrate 23, a 
photo transistor element 27 die-bonded to an electrode part 29a 
formed on the upper surface of the substrate, light transmitting 
resin 32 for sealing a metallic thin line 30 wire-bonded to the photo 
transistor element 27 and electrode part 29a, and a mold frame 33 
disposed around the light transmitting resin 32. In this case, a gap 
35 is provided between the resin 32 and the mold frame 33. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The chip mold semi-conductor characterized by to prepare the opening section between the above- 
mentioned resin for closure, and a mould frame in the chip mold semi-conductor which it comes to consist of resin 
for closure which closes the metal thin line by which wirebonding was carried out to the insulating substrate, the 
semiconductor device by which die bond was carried out to the polar zone formed in the top face, and a 
semiconductor device and a semiconductor device, and a mould frame arranged around the resin for closure. 
[Claim 2] The manufacture approach of the chip mold semi-conductor characterized by fixing a mould frame to an 
insulating substrate where it removed the falsework after carrying out die bond of the semiconductor device and 
carrying out restoration solidification of the resin for closure into a falsework, while installing the falsework on the 
insulating substrate in which the polar zone was formed, and it laid the mould frame in the perimeter of this resin for 
closure and the opening section is prepared between the above-mentioned resin for closure. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chip mold semi-conductor and its manufacture approach of the 
type which carries out die bond of the semiconductor devices, such as a light emitting diode component a 
photodiode component and a photo transistor component, on an insulating substrate. 
[0002] 

[Description of the Prior Art] The insulating substrate 1 which consists of a glass epoxy resin etc. as the 
conventional chip mold semi-conductor was shown in drawjng.7_ , Polar-zone 2a of the couple in which pattern 
formation was carried out to the top face of an insulating substrate 1 by etching etc., and 2b, The semiconductor 
device 3 by which die bond was carried out through the conductive silver paste 9 applied on one polar-zone 2a, The 
metal thin line 4 which carried out wirebonding of this semiconductor device 3 and the polar-zone 2b of another 
side, It consists of the mould frame 5 which consists of plastics for intercepting outdoor daylight etc. while adjusting 
the directivity of light receiving and light emitting, resin 6 for closure which consists of an epoxy resin which closes 
a semiconductor device 3 and the metal thin line 4, and an electrode 8 for printed circuit boards formed in the 
underside of an insulating substrate 1. 

[0003] After applying the silver paste 9 on polar-zone 2a of an insulating substrate 1 first and laying a 
semiconductor device 3 on it as a means to manufacture this kind of chip mold semi-conductor 10, the silver paste 
9 is hardened at a cure furnace, and die bond of the semiconductor device 3 is carried out. Subsequently, after 
applying adhesives 1 1 to the perimeter of said semiconductor device 3 and metal thin line 4 after carrying out 
wirebonding of a semiconductor device 3 and other polar-zone 2bs, and laying the mould frame 5 on it, it puts into a 
cure furnace again and adhesives 1 1 are hardened. And it puts into a cure furnace again, and the resin 6 for closure 
is hardened and it is made to be filled up with the resin 6 for closure into the mould frame 5 finally, and to complete. 

[0004] 

[Problem(s) to be Solved by the Invention] By the way, where the chip mold semi-conductor 10 is laid on the solder 
13 which applied the chip mold semi-conductor which consists of the above-mentioned configuration on the printed 
circuit board 12 when 10 was mounted in a printed circuit board 12, in order to let a reflow pass, the chip mold 
semi-conductor 10 will be exposed to an elevated temperature. Although the mould frame 5 and the resin 6 for 
closure are also expanded thermally together at this time, since the coefficient of thermal expansion of the resin 6 
for closure is larger than that of the mould frame 5 and the resin 6 for closure has stuck to the mould frame 5, the 
expansion to the longitudinal direction of the resin 6 for closure will be restricted by the mould frame 5. 
Consequently, as shown in dra wing 7 , to the resin 6 for closure, the thermal stress F which bars lateral elongation 
will work. On the other hand, although the resin 6 for closure tends to expand also in the vertical direction, since the 
expansion to down is restricted by the insulating substrate 1, it will expand greatly to above [ which does not 
receive the limit by the insulating substrate 1 ]. Thus, when the strain occurred inside the resin 6 for closure by the 
difference in expansion of a longitudinal direction and a lengthwise direction, there was a problem that a 
semiconductor device 3 exfoliated from polar-zone 2a of an insulating substrate 1 owing to the above expansion 
force which receives no limit. 

[0005] Then, this invention prevents that a semiconductor device exfoliates from the polar zone of an insulating 
substrate by diffusing generating of the internal strain of the resin for closure on the outskirts at the time of the 
heating at high temperature by a reflow at the time of mounting a chip mold semi-conductor on a printed circuit 
board etc. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention concerning 
claim 1 An insulating substrate and the semiconductor device by which die bond was carried out to the polar zone 
formed in the top face, In the chip mold semi-conductor which it comes to consist of resin for closure which closes 
the metal thin line by which wirebonding was carried out to the semiconductor device and the semiconductor device, 
and a mould frame arranged around the resin for closure, it is characterized by preparing the opening section 
between the above-mentioned resin for closure, and a mould frame. 

[0007] Moreover, after invention concerning claim 2 carries out die bond of the semiconductor device and carries 
out restoration solidification of the resin for closure into a falsework while it installs a falsework on the insulating 
substrate in which the polar zone was formed, it removes a falsework, it lays a mould frame in the perimeter of this 



resin for closure, and is characterized by to fix a mould frame to an insulating substrate, where the opening section 

is prepared between the above-mentioned resin for closure. 

[0008] 

[Embodiment of the Invention] Hereafter, the example of the chip mold semi-conductor applied to this invention 
based on an accompanying drawing is explained to a detail. A perspective view when drawing 1 applies this invention 
to the photograph reflector 20, and drawing 2 are the A-A line sectional views of drawing 1 . The photograph 
reflector 20 concerning this example installs the chip mold light emitting diode 21 and the chip mold photo transistor 

22 in one side by side. The insulating substrate 23 which the photograph reflector 20 becomes from a glass epoxy 
resin etc., The electrodes 24 and 25 for printed circuit boards of the couple formed in the underside of an insulating 
substrate 23, Polar zone 28a and 28b, and 29a and 29b which were formed in the top face of an insulating substrate 

23 of etching etc., The light emitting diode component 26 and the photo transistor component 27 by which die bond 
is carried out through the conductive silver paste applied on one polar zone 28a and 29a, The metal thin line 30 
which carried out wirebonding of these light emitting diode component 26 and the photo transistor component 27, 
and the polar zone 28b and 29b of another side, respectively. The translucency resin 31 and 32 which closes the 
light emitting diode component 26 and the photo transistor component 27, While the light emitting diode component 
26 and the photo transistor component 27 are protected as the surroundings of translucency resin 31 and 32 are 
surrounded, and adjusting the directivity of light receiving and light emitting, it consists of a mould frame 33 made 
from plastics for intercepting outdoor daylight Translucency resin 31 and the central wall 34 which divides between 
32 are formed in the mould frame 33, and it has considered so that the light emitting diode component 26 and the 
photo transistor component 27 may not influence each other mutually. Moreover, in this example, the opening 
section 35 of constant width is formed between the perimeter of translucency resin 31 and 32, and the mould frame 
33. This opening section 35 is formed also between each translucency resin 31 and 32 and the central wall 34 of the 
mould frame 33. In addition, the through hole electrode 36 is formed in the side face of an insulating substrate 23. 
[0009] The above-mentioned photograph reflector 20 is used as a photo detector which has the function of a light 
emitting diode and a photo transistor. If a current flows to the through hole electrode 36, polar-zone 28a, the light 
emitting diode component 26, and the metal thin line 30 from the electrode 24 for printed circuit boards of the chip 
mold light emitting diode 21, the light emitting diode component 26 will transform electrical energy into light energy, 
and will emit light And it reflects, light is received by the photo transistor component 27 of the chip mold photo 
transistor 22, and magnification conversion of the light which emitted light is carried out at an electrical signal. 
[0010] Although it is exposed to an elevated temperature within a reflow in case it mounts on a printed circuit board 
12 as shown in drawing 2 if it is in the photograph reflector 20 which consists of such a configuration Since the 
fixed opening section 35 is provided between translucency resin 31 and 32 and the mould frame 33 as mentioned 
above, as it has not said that the expansion to the longitudinal direction of translucency resin 31 and 32 is 
restricted by the mould frame 33 and the two-dot chain line showed to drawing 2 , it can expand freely in a 
longitudinal direction. It has not been said that lateral thermal stress is received like its result and before. Moreover, 
as shown in drawing 2 , translucency resin 31 and 32 can prevent that can diffuse generating of the internal strain of 
the translucency resin 31 and 32 by thermal stress, and the light emitting diode component 26 and the photo 
transistor component 27 exfoliate from polar zone 28a and 29a as a result since it can expand freely also upward. In 
addition, the above-mentioned opening section 35 is set up at the necessary minimum spacing, taking the coefficient 
of thermal expansion of translucency resin 31 and 32 or the mould frame 33, the magnitude of the photograph 
reflector 20, reflow temperature, etc. into consideration. 

[0011] Next the manufacture approach of the above-mentioned photograph reflector 20 is explained based on the 
schematic diagram of drawing 3 and drawing 4 , and process drawing of drawing 5 . In addition, a different sign from 
the above-mentioned example is used for explanation like each part. First a falsework 43 is arranged on the top 
face of an insulating substrate 41 in which polar zone 42a and 42b was formed (step 1). Subsequently, after carrying 
out die bond of the semiconductor device 44 on polar-zone 42a into a falsework 43 (step 2) and carrying out 
wirebonding with the metal thin line 45 further (step 3), it is filled up with the resin 46 for closure in said falsework 
11, it puts into a cure furnace, and the resin 46 for closure is solidified (step 4). 

[0012] Subsequently, as shown in drawing 4 , a falsework 43 is removed and the perimeter of the resin 46 for 
closure is exposed (step 5). And after applying adhesives 47 on the insulating substrate 41 which removed the 
falsework 43 and laying the mould frame 48 on it it puts into a cure furnace and the mould frame 48 is fixed (step 
6). When the inner circumference section is made somewhat more greatly and the mould frame 48 is laid on an 
insulating substrate 41 from a falsework 43, the opening section 49 is formed between the peripheral surfaces of the 
resin 46 for closure. In addition, in the above-mentioned example, after forming the falsework 43 on the insulating 
substrate 41, the case where die bond of the semiconductor device 44 was carried out was explained, but a 
falsework 43 may be formed, after carrying out die bond of the semiconductor device 44 previously and carrying out 
wirebonding of the metal thin line 45. The manufacture approach mentioned above can be applied not only the 
photograph reflector 20 concerning the above-mentioned example but when manufacturing a chip mold light emitting 
diode and a chip mold photo transistor alone. 

[0013] Drawing 6 shows other examples of this invention. After the chip mold semi-conductor concerning this 
example carries out potting of the resin 46 for closure on the semiconductor device 44 which carried out die bond 
on the insulating substrate 41, and the metal thin line 45 unlike the above-mentioned manufacture approach of 
having used the falsework and hardens this at a cure furnace, it arranges the mould frame 48 to that perimeter. 
Therefore, also in this example, since the opening section 49 be form between the resin 46 for closure and the 



mould frames 48 which carried out potting on the semiconductor device 44, even if a chip mold semi-conductor be 
expose to an elevated temperature at the time of a reflow, it will not have say that expansion of the resin 46 for 
closure be restrict by the mould frame 48, and generating of the internal strain of the resin 46 for closure will be 
spread in the opening section 49. 
[0014] 

[Effect of the Invention] Since the opening section was prepared between the resin for closure of the 
semiconductor device by which die bond was carried out on the insulating substrate, and the mould frame which 
encloses the peripheral surface according to the chip mold semi-conductor concerning this invention as explained 
above By expansion of the resin for closure under the heating at high temperature at the time of mounting a chip 
mold semi-conductor on a printed circuit board not receiving a limit with a mould frame, and generating of the 
internal strain of the resin for closure being spread in the direction of the opening section It was able to prevent 
that a semiconductor device exfoliated from the polar zone of an insulating substrate. 

[0015] moreover , since according to the manufacture approach of the chip mold semi-conductor concerning this 
invention the mould frame be fixed around the resin for closure after carry out restoration solidification of the resin 
for closure in the condition of having arrange the falsework and remove a falsework , while the desired opening 
section can be prepare with an easily and sufficient precision between the resin for closure , and a mould frame , it 
be effective in the ability to be able to adjust the opening section easily . 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing one example of the chip mold semi-conductor concerning this 
invention. 

.LQ£3winj*.2]. It is the A-A line sectional view of draw_ingj__ . 

.LQrAwinsJ?! I n the manufacture approach of the chip mold semi-conductor of this invention, it is the sectional view 
showing a manufacture process when the falsework has been arranged. 

[Drawing 4] In the above-mentioned manufacture approach, it is the sectional view showing the manufacture 
process when removing a falsework. 

[Drawing 5] It is production process drawing of the chip mold semi-conductor concerning this invention. 
[Drawing 6] It is the sectional view showing other examples of the chip mold semi-conductor concerning this 
invention. 

[D rawing 7] It is the sectional view showing an example of the conventional chip mold semi-conductor. 
[Description of Notations] 

20 Photograph Reflector (Chip Mold Semi-conductor) 

21 Chip Mold Light Emitting Diode (Chip Mold Semi-conductor) 

22 Chip Mold Photo Transistor (Chip Mold Semi-conductor) 

23 Insulating Substrate 

26 Light Emitting Diode Component (Semiconductor Device) 

27 Photo Transistor Component (Semiconductor Device) 
28a, 28b Polar zone 

29a, 29b Polar zone 

31 32 Translucency resin (resin for closure) 
33 Mould Frame 
35 Opening Section 
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